The pattern of complete right bundle-branch block (RBBB) 
wall myocardial infarction. No reference was made, however, to a possible relation to complete heart block or to Stokes-Adams syndrome.
Subsequent investigations provided evidence to support the concept that this pattern did represent a form of bilateral, partial bundle-branch block. Thus, histopathological studies of the conduction system in patients displaying this pattern were reported as showing extensive involvement of both left and right bundle branches.2-5 A more specific localization of the conduction abnormality was suggested after the work of Grant" on the significance of marked LAD. He indicated that marked LAD was attributable to involvement of the anterior-superior division of the left bundle branch. A lesion of this subdivision would alter the sequence of left ventricular depolarization so that terminal forces would be directed superiorly, pro-ducing an LAD of greater than -300 in frontal plane leads without an increase in the QRS duration. The pathology was either diffuse fibrosis or macroscopic infarction of the anterior (superior) portion of the interventricular septum. Grant termed this electrocardiographic pattern "left anterior parietal block" when due to fibrosis alone, and "left anterior peri-infarction block" when due to infarction. Hereafter in our study, this terminology of Grant Another series was accumulated by reviewing 5,500 consecutive hospital electrocardiographic records for the incidence of the pattern of RBBB with marked left axis deviation. Clinical data on these patients were also recorded.
Electrocardiographic Criteria
The following electrocardiographic criteria were employed in the selection of cases for the study: This was considered present when the ECG showed: (1) QRS duration of 0.12 sec or more; (2) mean electrical axis in standard leads more negative than -30°; (3) the presence of a small R wave of at least 0.04 sec in duration in leads II and III; (4) QRS configuration in V1 consisting of a notched R wave, or rR', or rSR', or rsr' complex; and (5) This was considered to be present when in addition to the above characteristics, abnormal Q waves were found in precordial leads or leads I and aVL or in all these leads. Figure 3 The development of complete heart block in a patient previously manifesting complete RBBB with left anterior parietal block during supraventricular conduction.
Results
The QRS configuration during supraventricular conduction in 44 patients with AdamsStokes syndrome and advanced or complete heart block is shown in table 1 Figure 3 shows an example of the pattem of RBBB with marked LAD prior to attacks of intermittent complete heart block, and the record during complete heart block in this Circulauon, Volume XXXVII, Ma7cb, 1968 Figure 4
The pattern of complete RBBB with left anterior parietal block appearing during orthograde conduction (beats 4 to 7 in lead 1, 1 to 3 in lead II, 4 to 7 in lead III, and 3 to 5 in V1 and V6) in a patient with a cardiac pacemaker. This patient had intermittent complete heart block.
same patient. Figure 4 shows a patient with pacemaker parasystole where capture beats of supraventricular origin can be observed, and these demonstrate the RBBB and MLAD pattern.
The evolution of the complete pattern was followed in three patients in whom separate components of the pattern appeared at different times. Figure 6 shows the same sequence in a patient whose first record shows marked left axis deviation and Q waves in V1 to V4 indicating left anterior peri-infarction block and anteroseptal wall myocardial infarction. The lower record, some 8 months later, without evidence of fresh infarction, shows the complete pattern of RBBB with MLAD. Figure 7 shows a different sequence of development of the complete pattern. The patient was known to have complete RBBB with normal axis deviation for many years as shown in the first tracing. The next tracing taken several hours after an attack of acute myocardial infarction shows Q waves in leads aVL and V1 to V4 and marked elevation of the RS-T segment in leads I, aVL, and V1 to V6. The third ECG, taken 2 days later, shows a marked LAD of -860, in addition to the previous RBBB and anteroseptal wall myocardial infarction. The fact that the marked left axis shift suddenly occurred several days after the infarct is compatible with the development of block of the left anterior-superior bundle branch.
The incidence of the pattern of RBBB with marked LAD, as determined by review of 5,500 consecutive hospital patient records, was 1% (55 patients). Of these 55 patients, five (9%) had third degree heart block and seven (13%) sholwed first degree block. Significant Q waves indicative of myocardial infarction were observed in 29 cases (53%). Thirteen infarctions were anteroseptal, 12 were anterior, and four anterolateral in location. Clinical data were available for 36 of these 55 patients. Of these, 22 (61%) had histories of atherosclerotic heart disease manifested by myocardial infarction or angina pectoris; nine (25%) had hypertensive heart disease; four (11%) had aortic valve disease and one patient (3%) had primary myocardial disease. Twenty-two per cent of the above patients had diabetes mellitus and 85% showed cardiomegaly. 
Discussion
The concept of complete bilateral bundlebranch block as a mechanism of complete heart block has been well established on the basis of experimental lesions in dogs '2-15 and histological studies in man.2' However, the electrocardiographic diagnosis of bilateral bundle-branch block is still made only infrequently since the criteria usually employed are either alternation of right and left bundle-branch block patterns with varying duration of P-R interval, or a prolonged intrinsicoid deflection in both V, and V6, though these may not represent all the electrocardiographic patterns of bilateral bundlebranch block."6"18 While other patterns of bilateral bundle-branch block are rare, this pattern of RBBB and MLAD which we have studied is common. It has been observed in this study in about 1% of routine hospital records, and in the majority of patients with heart block and Morgagni-Stokes-Adams attacks. Further indication of the close relationship of this particular pattern to complete heart block, in addition to the evidence presented here, can be found if one surveys the earlier literature on this conduction abnormality. Thus, Stokes-Adams seizures occurred in one of three cases reported by Wilson and associates,' in two of the three cases reported by Yater and co-workers,2 in three of the four cases reported by Richman and Wolff,"1 and in the one case studied by Strauss 
Concluding Comment
The electrocardiographic pattern of complete right bundle-branch block with marked left axis deviation (more negative than -30°) is by far the most common precursor or attendant of complete heart block. The pattem may occur in two forms, as right bundlebranch block combined with either left anterior parietal block or left anterior periinfarction block. In both, the underlying abnormality of conduction is believed to be a partial bilateral bundle-branch block, namely, complete interruption of the main right bundle combined with involvement of the anterior-superior subdivision of the left bundle.
The mechanism of development of complete heart block is believed to be bilateral bundle-branch block. Since it is estimated that 10% of patients who acquire this pattern may at some time develop complete heart block and Adams-Stokes syndrome, a history of syncope or transient dizziness in a patient with this pattern may denote that episodes of heart block have occurred.
